This document provides Supplementary information not provided in the main text of the article "Snow season variability in a boreal-Arctic transition area monitored by MODIS data". It contains (i) Supplementary Methods, which provides an extended description of the data and methods used, and (ii) Supplementary Results which provide additional results and figures.
Supplementary Methods

Multi-temporal interpolation method
To obtain a useful product we decided to interpolate the time series. For a given day t 0 where a pixel is cloud covered we find the closest cloud free samples (t 1 and t 2 ) before and after t 0 , and estimate the snow cover fraction by linear interpolation:
We also generated maps that indicate the number of days since the latest cloud free scene AGE(t 0 ). AGE(t 0 ) is a measure of the quality of the dataset given by:
This is illustrated in Figure S1 . Figure S1 . (a) Interpolation of snow cover fraction SCF for a given time t 0 between two cloud free scenes (marked * for the two times t 1 and t 2 ), (b) Age of the snow cover fraction estimate (number of days since last cloud free measurement) for t 0 .
Detection of the first and last snow free day
In Figure S2 we show a complete time series of detected first and last snow for the Kautokeino site. We notice that the first snow in 2001 and 2007 and the last snow in 2003 and 2011 were not detectable. The main reason for no detections is that the age (mid panel) is above the threshold (15 days) when the SCF rise above/below 50%. We also notice occasional snow-falls during several summers. 
Development of daily snow maps
For every day in the period we made a SCF map by mosaicking, re-projecting and resampling the MOD10A1 data to the fixed grid in UTM WGS z33N projection ( Figure S1a ). In general, maps has a high cloud fraction ( Figure S1a) . By applying the multi-temporal interpolation method discussed in chapter 1.1 Multi-temporal interpolation method above, we obtained cloud-free snow maps for the study area. The method described above is now applied to the complete dataset consisting of 4015 (11×365) snow maps. As an example, we show the single day snow cover for June 1 in 2002 and 2007, and the corresponding multi-temporal snow cover map in Figure S3 . It is seen that the partly clouded map now is transformed into a cloud-free map that is easier to handle when we study time series to estimate the first and the last day of snow cover. As we can observe the snow cover in 2002 was restricted to the high alpine areas, while in 2007 also the low alpine areas were also snow covered, indicating a later spring in 2007 than in 2002. Clouds are shown in yellow, a green to white colour legend indicate snow cover fraction.
Annual variability in the snow cover
In Figure S4 , we present the geographical distribution of the snow variability by comparing the first day of snow cover, the last day of snow cover and the length of the snow free season with the average. The years 2001 and 2010 had unusually long periods of cloud cover in the spring that prohibited the detection of the first-snow free day for vast areas (unclassified). We can also study the variability in the onset of snow. Figure S5 shows which winters have started early and those that started late. An interesting finding is that for most years the continental regions appears to start close to normal, whereas the coastal regions and the mountains varies more between early and late onset of snow. The years 2003 and 2006 shows large unclassified areas due to persistent cloud cover in these autumns. We can also study the variability in the onset of snow. Figure S5 , shows which winters have started early and those that started late. An interesting finding is that for most years the continental regions appears to start close to normal, whereas the coastal regions and the mountains varies more between early and late onset of snow. The years 2003 and 2006 shows large unclassified areas due to persistent cloud cover in these autumns. 
